Poor hemodynamic and metabolic recovery after global incomplete cerebral ischemia associated with short-term diabetes in dogs.
We determined the effect of 4-5 weeks of diabetes on ATP recovery following global incomplete cerebral ischemia. 31P magnetic resonance spectra of ATP, intracellular pH (pHi), and CBF (radiolabeled microspheres) were measured in three groups of anesthetized dogs (n = 8/group): chronic hyperglycemic diabetes (pancreatectomy followed by blood glucose of > 10 mM for 4-5 weeks); acute hyperglycemia (blood glucose of > 10 mM) during ischemia and reperfusion in nondiabetic dogs; and normoglycemic controls. Twenty minutes of incomplete ischemia was produced by ventricular fluid infusion to keep cerebral perfusion pressure (CPP) at 10 mm Hg during spontaneous variations in MABP. Intracranial pressure was increased initially to similar levels, resulting in a similar Cushing response among the groups. However, during the final 8 min of ischemia, MABP decreased to a greater extent in diabetic (86 +/- 42 mm Hg) than in hyperglycemic (162 +/- 30 mm Hg) and normoglycemic (135 +/- 54 mm Hg) groups and remained lower throughout 3 h of reperfusion. CPP was kept constant during ischemia, but was lower throughout reperfusion in diabetic dogs. During ischemia CBF was reduced similarly among groups: 5 +/- 3 ml.min-1 x 100 g-1 in hyperglycemic and normoglycemic and 4 +/- 3 ml.min-1 x 100 g-1 in diabetic dogs. During reperfusion early hyperemia was attenuated and delayed hypoperfusion was augmented (7 +/- 17 ml.min-1 x 100 g-1 by 180 min) as a result of low perfusion pressure in diabetics. However, medullary blood flow was similar among groups.(ABSTRACT TRUNCATED AT 250 WORDS)